Transformations Lesson #1:
Functions and Graphs Review

Warm-Up #1 | Introduction

In this unit we will use graphs of functions leamed in previous math courses. namely
Polynomial Functions Radical Functions
Absolute Value Functions Rational Functions

This lesson is a review of some of the properties of these functions.

Polynomial Functions

A polynomial function in x is a function in the form

fX)=ax"+a,_x" "+a,_x"" 4. +ax’+ax+ap,
where
* ay, a;, , ... d, are real numbers, a, =0,
s nEW.

ay. as. ... a, are called coefficients. a,, is called the leading coefficient and g is
the constant term. The value of # is the degree of the polynomial.

For example, the polynomial function f{x) = 7x° + x* = 8x% + 5 has

degree L/ .leading coefficient /. and constant term S

Three common polynomial functions we will use for transformations are
* Linear Functions

* Quadratic Functions
* Cubic Functions

Linear Functions

A linear function is a polynomial function of degree 1 of the form flx) = ax + b.

Class Ex. #1 Sketch each of the following linear functions and answer the questions which follow.

A0 ) y=3x+1 i) y=5 A
g —e U A
v

a) What is the domain? f’;ﬂ]léﬂg a) What is the domain? i%‘%éﬁ%
b) What is the range? zﬂ [jQRS b) What is the range? Z 9 l 3:5%
¢) What is another name for the function in 1i)? Conslam#
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2 Transformations Lesson #1: Functions & Graphs Review

Quadratic Functions

A quadratic function is a polynomial function of degree 2 which can be written
in general or standard form.

A quadratic function written in the form
flx)= ax® + bx + ¢ where a = 0 is called the general form.

A quadratic function or equation written in the form
fix) = a(x - p)* + g where a = 0 is called the standard form.

cassEx.#2 | a) Use a graphing calculator to sketch the graph of y
: y=2x?-3x- 18 and determine:

i) the zeros -"),(a ii) the y-intercept -\

iii) the coordinates of the vertex (_ % ) ’1])

iv) the domain and range. L
D: ixlxcﬁg R ng\ 32-!‘)5@@ -
b) Use factoring to determine the zeros. 1

Xldg 8 = (xb) (3)  x-b=o Xd=d

. . . Xzl oty
¢) Rewrite the quadratic function in standard form. =75
Explain how this form helps determine the coordinates of the vertex.

1.3 X2_ 3 -18 (x-2)(x-3)2
2 2 7.9 -4 203y

=)= X-3\“ _ /— -
b Z (xz__sx*,>, ~72 Z> _;/ l/ A)-;

Class Ex. #3

£

Use a graphing calculator to sketch the graph of the quadratic function
flx) = 3x? +4x+ 1.

a) Use the features of a graphing calculator to determine the zeros to the

nearest hundredth.

b) Use the quadratic formula to determine the exact values of the zeros

L in simplest radical form. dd [
4:43 Xz “b* {i_dac = 72 ) 28 = ‘lfﬁ
o 24 - 3 2er6s ;;iﬁJ 2-(7
ez x- -4t (Eg)) = -4+ 27 3° 3

a3 -L
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Transformations Lesson #1: Functions & Graphs Review 3

Cubic Functions

A cubic function is a polynomial function of degree 3 of the form
fix)=ax® +bx*+cx+d, a=0.

CassEx.#4 | Use a graphing calculator to sketch the graph of the cubic function

At
2

y=x—8x’ + 16x - 8.

a) Determine the zeros to the nearest tenth. (), § | 2.0} 5.1

b) Determine the exact value of the zeros.

psssible Lachrs 21,422,294 #5  L(2)= 27 pbyuty g

z
X -—42‘ + %
K2 Ix3-8x2 11y -g

=0
Goame Xz DB 4 (D)

—_—

—Cxetlox al)
~Cztr 12X X= (,+Jz0 =62 205 - 325
Y -5
Y4z-@ > =
0 2eres 2, s, 35

Absolute Value Function

An absolute value function is a function of the form f{x) = | x|, where

) = 1| %

x ifx=0
—x ifx<0

Class Ex. #5

£

Sketch the graph of the absolute value function y = |x — 2| and determine
the domain and range.

domarn g:r/Zé/Kg range ijljZOJjéz.S 1

Radical Functions

A radical function is a function which contains a variable in the radicand such as flx) = +/x .

e Sketch the radical function y=+/2x - 1.
=3 Determine the domain and range of the function.

}_ doomarn zszz_li 75&6122 the %j\jzo)\jemg

L
2
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4 Transformations Lesson #1: Functions & Graphs Review

Rational Functions

n(x
Rational functions are functions of the form f{x) = d \3 where n(x) and d(x) are polynomials

and d(x) = 0.

Asymptote - Some rational functions have an asymptote - an imaginary line to which the
extreme ends of a graph approaches closer and closer as | x| or |y| increases.

Asymptotes are represented by dotted lines on the graph of a function. They are not part of
the graph of a function, but help to show the nature of the function.

The dotted lines for an asymptote will not appear when the calculator is in (.lcnt mode or
decimal connected mode. In the Greek language asymptote means “not meeting”

Point of Discontinuity - Others rational functions have a point of discontinuity - a break in
the graph. The point of discontinuity can be seen using the Zoom Decimal window (or
multiple of the Zoom Decimal window).

cassEx.47 | Use a graphing calculator to sketch the graph of each of the following rational functions.
it State the domain, the range, the equations of any asymptotes, and the coordinates of any
(Y points of discontinuity.

= BT Sl
. (1+:D
' y :(14—1}
77 - where X# -2
:
I a) b) c)

Domain zm‘xﬁ-" —l,%émg 6% ['I_i 3 ))Lé[zg iz [1#—1 Jl’él?._z;

Range

: Tylyso yerd | Sylyzi yerd | fylys-1 yetd

Equation of

Vertical Asvmptote ’X: ...2_ 7&-‘- 5 NOﬂﬁ

:ltllnl::l:ll:::]tall’[ Asympitote % o)) ﬁ > J NOYIE

Point of ‘

Discontinuity Nont Nﬂﬂﬂ (‘l)—’>

Complete Assignment Questions #1 - #11
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Transtormations Lesson #1: Functions & Graphs Review

Assignment

1. Graph each of the following functions and determine:
i) the zeros (to the nearest tenth if necessary)

ii) the domain and range

a) y=-2x+4 b) y=5x-10 ¢) y=x*-2x-15
Zeros

domain

range

d) y=—x?-3x-4 e) v=(x+Dx+2)x-5)

L2108

domain

range

2. The linear function y = ax + b is in slope y-intercept form.
a) Which parameter represents the slope of the line?
b) Which parameter represents the y-intercept?
¢) Ifa>0,describe the slope.

d) If a <0, describe the slope.

]

How can you tell from the quadratic function y = ax® + bx + ¢ whether the graph of the
function will open up or open down?

Copyright @ by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

th



6  Transformations Lesson #1: Functions & Graphs Review

4. Use a graphing calculator to sketch the graph of the quadratic function
flx)=2x>-5x-6.

a) Use the features of a graphing calculator to determine the zeros to the
nearest hundredth.

b) Use the quadratic formula to determine the exact values of the zeros
in simplest radical form.

5. Sketch the graph of the following functions and state the domain and range.

a) y=|x| +4 b) yv=|x+3 c) y=—|x+2 d) y=-|x| -3
domain
range

6. Which of the graphs in Question #5 open up? Open down?
What determines the direction of opening?

7. Sketch the graph of the following functions and state the domain and range.
What shape is each graph?

a) y=116-x b) y=-116 -x*

domain

range
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Transformations Lesson #1: Functions & Graphs Review 7

8. Combining the equations from Question #7a and #7b rcau]ts n ) =\ l(} ~x?
a) Square both sides of the equation to rewrite in the form = 4 }- = »’L

b) What geometrical shape is formed by combining the graphs from
question #7a and #7b?

¢) How does the value of & relate to the radius of the circle?

d) Without using a graphing calculator, sketch the graph
of x* + y* = 49.

9. Use a graphing calculator to sketch the graph of each of the following rational functions.
State the domain, the range, the equations of any asymptotes, and the coordinate of any
points of discontinuity.

2 X 2—‘p‘\*+”'[]
a) b c)

Domain

Range

Equation of
Vertical Asymptote

Equation of
Horizontal Asymptote

Point of
Discontinuity
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8 Transformations Lesson #1: Functions & Graphs Review

Mult.'{ple 10. The function [ is defined by f{x) = 2x* + 3. Which of the following represents f{2x)?
Cthce A "!1{2 +3

B. 4x”+3
C. &%+3
D. 4%+6
umerical xF - 8x+ 12
] 1. The rational expression r(x) = ————— has a point of discontinuity. The value of

x=0
the y-coordinate of the point of discontinuity, to the nearest whole number, is

Answer Key
1. a) zeros: 2 b) zeros: 2 ¢) zeros: 3,5
Domain: R Domain: R Domain: R
Range: M Range: M Range: {y|v=-16,yE R}
d) zeros: none e) zerosi—1,-2.5
Domain: H Domain: i

7 ) )
Range: {_‘r ys-7.) R Range: %

2. a) a b) b ¢) rises from left to right d) falls from left to right
3. Ifa>0,the graph opens up. If @ <0, the graph opens down.
5+ /73
4. a) 089,339 b) x= f
5. a) Domain: R b) Domain: R
Range: {y|y=4,ye R} Range: {y|y=0,yE R}
¢) Domain: R d) Domain: N
Range: {y|y=0,y€ N} Range: {y|y=-3,vEMN}

6. * Graphsa and b open up and graphs ¢ and d open down.
* If there is a negative sign outside the absolute value symbol, the graph opens down.
It there is no negative sign outside the absolute value symbol, the graph opens up.

7. a) Domain: {x| 4 =x=4 xR} b) Domain: {x| 4 =x=s4,xe N}
Range: {y|0=sv<4 yER} Range: {v|-4=ys<0,y €N}
8. a) 2+yi=16 b) circle ¢) k=r2 d) circle centre (0,0) with radius 7
9.
a) b) )
Domain {x|x=d.xER} | {x|x=-1.xER} | {x|x=5xEMR}
Range {v |_\.' =0,y € R} {v | y= 1,y €R} {v | y=1,yER}
Eqgn. of Asvmptote
WVertical x=4 x=-1 none
Horizontal y=0 y=1 nong
Pt of Discontinuity none none (5, 1)
1o. C 1. 4
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